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Turntable with Gerotor 



Technical Field 

5 This invention relates to turntables, rotatable shelves, and lazy susans, particularly 
for comer cabinets and the back comers of kitchen countertops. The invention is 
an eccentric rotation and bearing system for a Reuleaux triangle shaped turntable. 

Background of the Invention 

10 

This invention is an improvement on Krayer US Patent 5,152,592, which 
discloses the use of a 4:3 hypocycloid rotation guide for rotating a shelf in the 
shape of a Reuleaux triangle. Figures 5A to 5H of the ‘592 patent illustrate that 
the rotation of a Reuleaux triangle-shaped shelf in a square area can be adapted to 
1 5 the floor or shelf of a comer cabinet such as a standard comer kitchen cabinet in a 
generally square shape. During the rotation, the shelf contacts all four sides of 
the square area at all times, the apexes of the Reuleaux triangle describing the 
substantially square area as they rotate, and results in alternate recessed and 
projecting modes when used in a comer cabinet having a 45° face. The 
20 kinematics of such a rotation permits various types of guides such as are shown in 
Figures 6-13 and 17-19 of the 5,152,592 patent. The entire patent 5,152,592 is 
incorporated herein by reference. 

While the shelf disclosed by Krayer in US Patent 5,152,592 is appealing in many 
25 respects, the guide system in practice entailed the use of ball casters in a groove 
such as depicted in Figure 7. The ball casters were noisy and their durability was 
suspect. 

This invention is also an improvement on Gerkey and Kugler US Patent 
30 6,568,772, which describes the use of substantially planar bearings for a shelf or 
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tiimtable in the shape of a Reuleaux triangle. This patent is also incorporated 
herein by reference in its entirety. 

While the planar bearings of the Gerkey and Kugler disclosure are an excellent 
5 improvement on the ball casters disclosed in Krayer US Patent 5 , 152 , 592 , the 
guide groove and vertical-axis rollers proposed by Gerkey and Kugler to guide the 
rotation of the shelf save little in terms of expense compared to my earlier 
proposed ball casters and groove. Accordingly, a different application of the 
. hypocycloid principle is needed in the art of rotatable shelves. 

10 

The reader may be interested in reviewing some or all of the patents mentioned in 
this paragraph. The term “gerotor,” used in the present disclosure and claims, 
may be foimd, for example, in Hanson US Patent 4 , 519,755 and Whitham US 
Patent 5 , 762 , 484 . Illustrations of various internal gear-like mechanisms having 
15 ratios other than 4:3 may be seen in the following US Patents: Grant 3 , 304 , 808 , 
Sundy 2 , 874 , 594 , Hill 2 , 209 , 201 , Dorff et al 3 , 834 , 842 , Godines 3 , 779 , 521 , 
Meaden 3 , 913 , 533 , Geralde 5 , 820 , 504 , and Hoffinann 5 , 046 , 932 . The term 
“Reuleaux triangle” appears recently in Gagnon et US Patent 6 , 552 , 349 ; see also 
Morrell et al US Patent 4 , 074 , 778 , and Roepke et al US Patents 4 , 012,077 and 
20 4 , 062 , 595 . Many turning supports such as swivels for various tumtable-like 

elements have been suggested - see, for example, US Patents 2 , 062,807 to 
Cramer, 2 , 648,579 to Slyter et al, 5 , 701,694 to Atkinson, and 1 , 628,013 to Twedt. 

Summary of the Invention 
25 

In one aspect, my invention comprises a guide mechanism for tinning a Reuleaux 
triangle shaped object within a substantially square area comprising a base and a 
gerotor attached to the Reuleaux triangle shaped object, the base housing an 
interior rotation profile comprising quadrilaterally symmetrical recesses and the 
30 gerotor having an exterior rotation profile comprising trilaterally symmetrical 
lobes, the shapes and sizes of the base and the gerotor being derived from a 
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hypocycloid function having a ratio of 4:3 and resulting in the containment of the 
rotor within the interior rotation profile of the base so that no substantial 
movement of the gerotor within the base will occur other than one derived from 
the hypocycloid function. Where the turntable is substantially horizontal, its 
5 weight or load is supported on substantially planar bearing surfaces which may be 
interfacing surfaces of (a) the underside of the Reuleaux triangle shaped object 
and the upper side of the base, or (b) the underside of the gerotor and a surface on 
the base and within the interior rotation profile, or (c) the underside of the gerotor 
and a surface on which the turntable is placed, such as a countertop, or a cabinet 
1 0 floor or shelf A common use of the invention is expected to be as a turntable, 
turned by the user, located in a comer cabinet or in a back countertop comer, so 
that the Reuleaux triangle shaped turntable will make efficient use of the comer 
space while providing convenient access to items on the turntable. The turntable 
itself may support a cabinet or a more intricate storage unit, or any sfructure 
1 5 wherein the unique turning characteristics of the invention are useful. 

The present invention utilizes a turning guide for a Reuleaux triangle turntable 
requiring neither ball casters as suggested in my earlier patent nor vertical-axis 
rollers as proposed by Gerkey and Kugler. Rather, the present invention may 
20 utilize substantially planar bearings comprising a base bearing and a turntable 
bearing, the base bearing having an interior rotation profile comprising 
quadrilaterally symmetrical recesses and the turntable bearing having an exterior 
rotation profile comprising trilaterally symmetrical lobes, the shapes and sizes of 
the base bearing and the turntable bearing being derived from a hypocycloid 
25 function having a ratio of 4:3 and resulting in the containment of the turntable 
bearing within the base bearing so that no substantial movement of the turntable 
bearing within the base bearing will occur other than one kinematically dictated 
by the hypocycloid function. The center of the turntable bearing, which I call a 

gerotor, is attached to the center of the turntable (sometimes referred to as a shelf). 



30 
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In another aspect, my invention comprises a gerotor bearing, a Reuleaux triangle 
shaped turntable attached to the gerotor bearing, and a gerotor guide bearing, the 
gerotor guide bearing and gerotor bearing being in a hypocycloid relationship, the 
hypocycloid relationship being based on a gerotor guide circle having a diameter 
5 about 0.6184 times the width of the Reuleaux triangle shaped turntable or its 
functional equivalent, the gerator guide circle further being in a ratio of 4:3 to a 
gerotor circle, whereby the shapes of the gerotor and the gerotor guide are 
determined by the path of a point on the gerotor circle turning in hypocycloid 
relation within the gerotor guide circle, and wherein the shapes of the gerotor and 
10 the gerotor guide are expanded from the path by a dimension g. The parametric 
equations x = 0.25R cos6 + 0.75R cos6/3 and y = 0.25R sin9 - 0.75R sin 0/3 will 
yield the internal profile of the gerotor guide prior to expansion, where R is the 
radius of the large circle and 0 is the angle of the center of the gerotor circle with 
respect to the center of the gerotor guide circle. By expansion, I mean that the 
1 5 internal profile of the gerotor guide is made larger by a desired dimension g which 
is applied around the entire perimeter of the profile. More particularly, the shapes 
of the gerotor guide bearing and gerotor bearing are expanded by an increment 
between about 1/10 to about one-half of the radius of the gerotor guide circle. The 
gerotor will turn smoothly in the gerotor guide, resulting in points at the apexes of 
20 the Reuleaux triangle describing four straight lines comprising a substantially 
square area. In practice, one may want to provide a small space between the 
gerotor and the gerotor guide around their peripheries to assure smooth turning. 

In another aspect, my invention utilizes a 4:3 hypocycloid rotation, and in 
25 particular the path followed by a point on the smaller circle as it rotates within the 
larger circle. Such a point will describe a concave square (see dotted lines E in 
Figure 1). My invention includes the use of a rotor guide having a profile 
determined by expanding such a point path preferably by a distance of at least 
one-half the distance between the centers of the two circles. The expansion may 
30 be considerably larger, but I prefer between about 0.75 and 2 times the distance 
between the centers of the two circles. More preferably, the expansion dimension 
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g will be between about 0.2R and 0.45R. If the expansion is less than about 
0.125R, the rotor may be subject to januning in the rotor guide but nevertheless 
may be useful in some circumstances; if it is larger than 0.5R, the rotor guide may 
be too large for some applications. 

5 

The term “gerotor” may appear in the prior art to describe either a gear-type 
member which rotates within a ring or internal gear element (that is, the ring or 
internal gear element is an element having gear-like “teeth” directed inwardly on 
the inside of a ring), or the assembly of both the gear-type member and the ring or 
10 internal gear element taken together. The rotating gear-type member generally 
has one fewer teeth than the relatively stationary internal or ring gear. In either 
case, it is understood that the assembly is designed so that the rotating gear-type 
member is confined to a rotation path such that its center must revolve around the 
center of the internal or ring gear, even without a rigid connection between the 
1 5 centers. This is normally accomplished by dimensioning both members so that 
when one of the teeth of the rotating member is at the full depth of a recess in the 
ring member, there are two teeth on its opposite side that are in contact with teeth 
on the ring member, preventing it from disengaging. 

20 In the present description and claims, “gerotor” is used in the first sense - that is, 
to refer to the gear-type member which rotates within the relatively stationary ring 
or internal gear element, always in contact with the ring gear element on generally 
opposite sides so that its motion can only result in the revolution of its center 
around the center of the ring gear element. The relatively stationary ring or 
25 internal gear element is the “gerotor guide.” “Gerotor bearing” in the present 
specification means a gerotor having a substantially planar surface which can act 
as a load-bearing surface on a “gerotor guide bearing” or forming a bearing 
interface with a substantially planar surface such as a countertop or a cabinet 
floor. A “bearing interface” herein is created when one substantially planar 
30 surface rests on another, facilitating turning while supporting a load. Possibly the 
bearing surfaces will have a low coefficient of friction, but the selection of 
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materials for the bearing surfaces offers a wide range of discretion, since the load 
is normally distributed over a large interface area. The “gerotor guide bearing” 
is a substantially planar surface built into a gerotor guide. The gerotor guide 
bearing may be either within a guide profile, and therefore a bearing surface on 
5 which the gerotor resides and is turned, or it may be on the guide’s upper surface. 
The terms “gerotor guide circle” and “gerotor circle” refer to the large and 
small circle of the 4:3 hypocycloid function which determine the kinematics of the 
relationship between the gerotor guide and the gerotor of the present invention. 
They are not tangible parts, but are demonstrable from the tangible parts. As used 
10 herein, “Reuleaux triangle” is a geometric figure derived from an equilateral 
triangle by drawing arcs from each apex to the adjacent apex, having radii equal 
to the sides of the equilateral triangle. It is one of a family of curves known as 
curves of constant width, of which the circle is perhaps the most common. As 
used herein, “Reuleaux triangle” is intended to include slight modifications, such 
15 as an “expanded Reuleaux triangle” in which the outer edge is broadened so that 
its perimeter is substantially uniformly larger than the underlying Reuleaux 
triangle, and so the resulting figure (or turntable) continues to have a substantially 
constant width. The expanded Reuleaux triangle is thus a functional equivalent 
of an unexpanded one, in that the hypocycloid dimensions and ratios are based on 
20 the underlying unexpanded Reuleaux triangle in both cases. “Countertop 
material” is any material used for a kitchen or other countertop. Examples are 
filled acrylics and filled unsaturated polyester polymers; both thermoplastic and 
thermoset materials, as well as natural stones, are intended to be included. 

25 Brief Description of the Drawings 
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Figure 1 is a diagrammatic depiction of the three major elements of the invention 
- the gerotor, the gerotor guide, and the Reauleaux triangle shaped turntable, on 
the floor of an idealized comer cabinet. The drawing shows the geometric and 
kinematic relationships of the major parts. The turntable is in the “projecting” 
5 position. 

Figure 2 shows the relationship of the major elements after the turntable has been 
turned a small angular distance from the position of Figure 1 . 

10 In Figure 3, the turntable has been turned so that it is in the recessed or “parked” 
position, projecting into the back comer of the area in which it resides, which is 
again the idealized outline of the floor of a comer cabinet. 

Figure 4a is a side sectional view of the invention, showing the gerotor positioned 
1 5 for turning on a gerotor guide bearing. Figure 4b shows a variation in which 
there is no gerotor guide bearing - rather, the gerotor guide turns on, and forms a 
bearing interface with, the underlying surface. Figure 4c shows a variation 
wherein the bearing surfaces are at the interface of the turntable and the gerotor 
guide. Figure 4d is a variation wherein the gerotor bearing rests on a 
20 countertop; this also differs from the other sectional views in that there is no 

antitipping flange. In Figure 4e, the entire gerotor guide rests on a slip-resistant 
sheet, while the bearing interface is between the turntable and the gerotor guide. 

Figure 5 shows a gerotor and a gerotor guide, again more or less 
25 diagrammatically, expanded beyond those of Figures 1, 2, and 3. 

Figure 6 shows a gerotor and gerotor guide expanded less than those of Figures 1, 
2, and 3. 

30 Figure 7 is ^m “exploded” or open view of the rotatable and stationary parts of the 
invention. 
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Detailed Description of the Invention 

Referring to Figure 1, an outline of a comer comprises walls 1 and 2. A gerotor 
5 guide 3 is placed on surface 4 of the comer. Surface 4 together with walls 1 and 
2 could be a kitchen countertop, the floor or a shelf of a comer cabinet, or any 
other comer environment. Gerotor guide 3 may be a square, substantially flat 
element having a back 5, sides 6 and 7, a front 8, and center A. The principle 
feature of gerotor guide 3 is as a housing accommodating hollowed-out area 9. 
10 Hollowed-out area 9 is shaped to have a profile 10 preferably substantially as 
shown, which will be explained further below. Hollowed-out airea 9 may be to a 
partial depth in gerotor guide 3 or entirely removed. If area 9 is hollowed out to 
a depth which leaves a surface in gerotor guide 3, the surface may be substantially 
planar and possibly low friction. If area 9 is entirely removed from gerotor 
15 guide 3, the gerotor guide 3 may be placed on a surface which is substantially 
planar and possibly having a low coefficient of friction. 

Within the hollowed-out area 9 is placed gerotor 11, having the shape 
substantially as shown and a center B. Gerotor 11 has three lobes 12, while 
20 gerotor guide 3 has four comer recesses 13 which form part of profile 10. The 
lobes 12 are designed and dimensioned to fit into the recesses 13 as the gerotor 11 
is turned (see Figure 2). Note that, when the gerotor 11 is in the position shown 
in Figure 1, it contacts profile 10 at four points - contact points 14, 15, 16, and 
17. Because of the contours of profile 10 and gerotor 11, gerotor 11 cannot be 
25 moved in any direction from the position shown in Figure 1 except one which 
will cause center B of the gerotor 11 to begin revolving at a constant distance 
around center A of the gerotor guide 3. This is so because the gerotor 11 and 
gerotor guide 3 are based on a hypocycloid function having particular 
characteristics. It is desirable because gerotor 11 is fixed to a turntable 18 in the 
30 shape of a Reuleaux triangle, and the purpose of the invention is to facilitate the 
rotation of the turntable 18 within a square area outlined by walls 1 and 2 and 
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partially by front edges 19 and 20. Front edges 19 and 20 may be considered 
merely to define an area of interest on a coimtertop, for example, or, together with 
the 45° face 21, the outline of a comer cabinet. 

5 The shapes of profile 10 and gerotor 11 may be understood with reference to 

circles X and Y. Circles X and Y are not actual parts of the apparatus, but 

illustrate the kinematic principles on which the apparatus is based. Circle X has a 
center A, which is the same center A of the gerotor guide 3 (and also the center of 
the square defined by walls 1 and 2 and front edges 19 and 20), and circle Y has 

10 center B, the same center as center B of gerotor 11. Circle X is sometimes called 

herein the “gerotor guide circle” and circle Y is sometimes the “gerotor circle.” 
The diameters of circles X and Y are in a ratio of 4:3, and in Figure 1 they 
contact at point C. The kinematics of the rotation of gerotor 11 within gerotor 
guide 3 are governed by a hypocycloid function wherein the smaller circle Y, 
15 which may be imagined as points on the gerotor 11, rotates within larger circle X, 
representing points on the gerotor guide 3. The diameter of circle X is 0.6184 of 
the width of turntable 18, i.e. the radius of an arc drawn from an apex 22 of 
turntable 18 to an opposite side 23 of turntable 18, as is discussed in US Patents 
5,152,592 and 6,568,772, incorporated by reference. Dotted lines E represent 
20 the path followed by points K on smaller circle Y as smaller circle Y rotates 
within larger circle X, contacting it at all times as is required for a hypocycloid 
function. There are three points K on circle Y, 120° apart. Points K contact the 
large circle X at four points L 90° apart on circle X as circle Y rotates within 
circle X. Dotted lines D represent the path followed by a point on a circle (not 
25 shown) having a radius 2/3 that of circle Y rolling on the inside of circle Y also in 
hypocycloid fashion. They may be generated by the parametric equations x = r/3 
cos 0 + 2r/3 cos 6/2 and y = r/3 sin 0 - 2r/3 sin 0/2, where r is the radius of the 
small circle. Point M is the same distance from point B as the distance point B is 
from point A, namely 1/3 of the radius of small circle Y and % of the radius of 
30 large circle X. Except when the gerotor 11 is in the position shown in Figure 2, 
at least one of the dotted lines D will be in contact with a dotted line E (for 
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example, at point M) as the gerotor 1 1 is rotated. However, as may be seen, I do 
not use the shapes of lines D and E themselves to guide the rotation of the gerotor 
and the turntable, but rather I utilize an “expanded” shape for the gerotor 11 and 
gerotor guide 3. 

5 

Gerotor 11 is defined by contour lines F and lobe profiles H. Contour lines F are 
separated from dotted lines D along their lengths, in this case by a dimension 
equal to the distance between point M and point 17. Lobe profile H is an arc 
having a radius also equal to the distance between point M point 17, and an origin 
10 at a point K. The expanded profile 10 of gerotor guide 3 includes recesses 13 

connected by concave curves which are a constant distance fi-om dotted lines E, 
also by a dimension equal to the distance between points M and 17, and recesses 
13 are arcs having a radius substantially equal to the radius of lobes 12 on gerotor 
11 (and therefore substantially equal to the distance between point M and point 
15 17) and an origin at point L. There are four points L on circle X, ninety degrees 

apart. As indicated above, in this example of my invention, the gerotor 11 and 
gerotor guide 3 are expanded beyond the shapes of dotted lines D and E by a 
dimension equal to the distance between points M and 17, which in this case is 
about one third the radius of small circle Y. As will be discussed elsewhere 
20 herein, my invention includes an expansion factor g which may vary between 
0.125 and 0.375 (or more) times the radius of the large circle X. That is, the 
perimeters of the geometric figures described by dotted lines D and E are 
expanded uniformly by a dimension selected between O.IR and 0.5R (or more) 
where R is the radius of the large circle X. 

25 

It should be noted that, in this configuration, the turntable 18 projects through the 
45° cabinet face 21. Also note that apex 22 contacts wall 2. As the turntable 18 
is moved manually, apex 22 will move in a straight line along wall 2 (its 
counterpart on wall 1 will also move in a straight line) almost to the comer. 
30 Persons skilled in the art may recognize that this diagrammatic depiction idealizes 
the configuration, and in practice there may be a small distance between wall 2 
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and apex 22 to avoid friction between turntable 18 and the walls, and to allow for 
a possible slight misplacement of gerotor guide 3 or a comer slightly off from 9CD. 
Indeed, the turntable need not be used in a comer at all, but it will still describe a 
square area. 

5 

Referring now to Figure 2, gerotor 11 is shown in a position different from that of 
Figure 1. Unlike Figure 1, gerotor 11 contacts profile 10 at three points S, and 
one of the lobes 12 of gerotor 11 is entirely within one of the recesses 13 of 
gerotor guide 3. It will be observed, however, that except for the position of 
10 Figure 2, the gerotor 11 will always be in contact with profile 10 at four points as 
described with reference to Figure 1, which assures that the gerotor 11 cannot 
“float” outside of its prescribed path and will not become bound, anywhere while 
its center B revolves aroimd center A of the gerotor guide 3. As described in my 
US patent 5,152,592, the distance between A and B will remain at 0.0773 of the 
1 5 width of the (Reuleaux triangle) turntable 18, or one-eighth of the diameter of the 
large circle X. 

In Figure 2 also is a flange 24 the purpose of which is to prevent gerotor 11 from 
any significant upward movement if an apex 22 of the Reuleaux triangle shaped 
20 turntable is subject to a downward force, when it is projecting or approaching the 
projecting position from a cabinet as in Figure 1. It is preferred that, if the 
gerotor guide 3 is placed on the floor of a cabinet or in a shelf of a cabinet, so that 
the apexes of the turntable will project from the cabinet (see the 45° cabinet face 
21 outlined in Figure 1), the gerotor guide 3 will be a part of, or anchored to, the 
25 cabinet floor or a shelf therein so that it will not be tipped by a downward force on 
a projecting apex 22. When gerotor guide 3 is anchored to the cabinet floor, 
flange 24 will prevent the turntable from tipping if there is a downward force on 
projecting apex 22. If gerotor guide 3 is anchored to a shelf, the shelf is 
preferably one which cannot be lifted in the back without removing a bracket on 
30 the back wall. To permit the gerotor 11 to pass underneath the flange 24, the 
gerotor 11 may be made of a thickness less than the height of profile 10, or 
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otherwise fabricated to permit at least the outer edge of gerotor 1 1 to pass beneath 
flange 24. See Figiares 4a-4e. 

While Figure 2 shows the turntable 18 in an intermediate position between 
5 recessed and projecting, Figure 3 shows it in the recessed or “parked” position 
with apex 22 180® from cabinet face 21. If the apparatus is in a cabinet, a door 
(not shown) could cover its 45D face 21. Here, the imaginary hypocycloid circle Y 
(the “gerotor circle”) has been rotated so its center B is 18(D around the center 
point A of circle X (the “gerotor guide circle”), and it now contacts circle X at 
10 point T. Continuing the rotation of turntable 18 will cause the center B of circle 
Y to revolve around center A of circle X at a constant distance 1/8 of the diameter 
of circle X and 0.0773 times the width of turntable 18. Gerotor 11 is contained 
within profile 10 at four points U. If the apparatus is on a countertop or other 
larger surface, edges 19 and 20 of the square area and 4511 face 21 will not be 
15 tangible elements - that is, the turntable 18 can simply be rotated on the larger 
surface, alternately being recessed and projecting. 

In Figure 4a, gerotor 11 is shown attached to turntable 18 by spacer 25. Gerotor 
1 1 has a substantially planar gerotor bearing on its underside, forming a bearing 
20 interface at 40 with a substantially planar gerotor guide bearing 41. Here, the 
gerotor guide bearing 3 is anchored to a cabinet floor 44 by screws 45. Gerotor 
11 passes under flange 24 (see Figure 2); when gerotor 11 is in the projecting 
position of Figure 1, the turntable 18 cannot be tipped by a downward force on 
the projecting apex. 

25 

A “substantially planar” siuface is not a single point as may describe the contact 
site of a ball bearing or ball caster, or a line as may describe the contact site of a 
roller bearing. Rather, a substantially planar surface as contemplated herein 
assumes the ordinary meaning of a planar area. Typically I will use the entire 
30 area available such as the underside of gerotor 11 or the upper surface of gerotor 
guide 3, but as little as 1 0% of the available area may be used, particularly if one 
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chooses a low-fiiction material. For example, special low-friction surfaces may 
comprise as little as 10% of the area of the underside of gerotor 11; they should be 
substantially symmetrically deployed. 

5 Another configuration, in Figure 4b, shows the gerotor bearing surface 
interfacing at 46 with a cabinet floor 44. The gerotor guide bearing surface 41 of 
Figure 4a has been eliminated, and the loadbearing occurs at the interface 46 of 
the gerotor guide bearing and the cabinet floor 44. Again, there is a space 42 
between turntable 18 and gerotor guide 3. Gerotor guide 3 may be built into the 
1 0 cabinet floor 44. Persons skilled in the art will recognize that a solid surface 
countertop may serve the same as a cabinet floor. 

In Figure 4c, the substantially planar bearing interface is between the imderside 
of turntable 18 and the upper sinface of gerotor guide 3, specifically at interface 
15 47. There is a space 48 between gerotor 11 and gerotor guide 3 so that no 

loadbearing takes place on the gerotor 3 itself The gerotor guide 3 is fixed to a 
cabinet floor 44 by screws 45. 

Figure 4d is similar to Figure 4b in that the gerotor 11 rests and turns on 
20 underlying surface 44 but in this case gerotor guide 3 is held in place by a slip- 

resistant sheet 49 instead of the screws 45 of Figure 4b. Slip-resistant sheet 49 
may be any common household slip-resistant sheet, squares, mats, pads, or “feet” 
designed to retain a utensil or other object in place by temporarily adhering to the 
underlying surface. It may be glued or otherwise fastened to the underside of 
25 gerotor guide 3, or loose; in either case, the turntable apparatus may be easily 

moved to clean the area or for any other purpose. It should be noted that this 
version of my invention has no flange 24, as there is little danger of damage or 
spillage if turntable 18 is tipped when the apparatus is placed on a larger surface 
not having a 45° face - that is, for example, in the back or inside comer of a 
30 kitchen countertop, which would provide an excellent substantially planar bearing 
surface on which the complementary substantially planar bearing surface under 
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gerotor 1 1 may rest and turn, at interface 50. Flange 24 may be eliminated for 
any environment where tipping of turntable 18 is not anticipated to be a problem. 

Figure 4e shows a slightly different use of a slip-resistant sheet 49, which extends 
5 over the entire imderside of gerotor guide 3. Again, it may be fixed to the 
underside of gerotor guide 3, or simply loose. This version is shown with a 
flange 24 although it may not be considered necessary if the apparatus resides on 
a coimtertop. Load bearing between the turntable 18 and gerotor guide 3 takes 
place at interface 47 in this variation. 

10 

In Figure 5, the profile of gerotor 61 has been expanded beyond that of the 
Figure 1 version, and the profile 62 of gerotor guide 63 has also been expanded 
by the same dimension. While the profiles in Figure 1 were expanded from the 
shapes of dotted lines D and E by a dimension about 0.25 of the radius of circle 
15 X, here the profiles are expanded an additional 0.1 25R, to about 0.375 times the 
radius of circle X. Lobes 64 of gerotor 61 fit readily into recesses 65 of gerotor 
guide 63. Gerotor 61 turns easily in the profile 62 of gerotor guide 63, causing the 
turntable 18 to turn within the square area defined by walls 1 and 2 and cabinet 
sides 19 and 20. Figure 5 shows the shelf or turntable 18 in the projecting 
20 position. 

Figure 6 shows the gerotor 70 and gerotor guide 71 expanded to a dimension 
about 0. 1 of the radius of circle Y, making it smaller than the Figure 1 version. 
Lobes 74 slide readily into recesses 75. As in Figure 3, this depicts the recessed 
25 position for turntable 18. 

In both Figures 5 and 6, the gerotors are attached to turntable 18, and manually 
turning the turntable 18 will cause the gerotor to guide its rotation to remain in the 
confines of the cabinet walls 1, 2, 19, and 20 or other area in which it resides, 
30 such as the back comer of a countertop. The expansions of the shapes formed by 
dotted lines D and E are to be made uniformly around their perimeters, which 
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means that circular arcs having radii of the expansion factor will be used at points 
K and L (see Figure 1) and will be used to form lobes 64 (Figure 5), 74 (Figure 
6) and recesses 65 (Figure 5) and 75 (Figure 6). 

5 A paradigm of the invention is seen in the open two-part depiction of Figure 7, 
showing the underside of turntable 18 and the upper side of gerotor guide 3. 
Gerotor 11 is attached to turntable 18 through spacer 25. Gerotor guide 3 is 
attached to cabinet floor 44 by screws 45. Gerotor 11 is easily placed within 
gerotor guide 3, inserting one of its lobes under flange 24. The assembled unit 
10 will then be in the projecting position of Figures 1 and 5, and may be turned 
manually with ease. 



1 5 Therefore, it seen that my invention includes a gerotor guide comprising a gerotor 
housing having an expanded internal gerotor guide profile based on the 
hypocycloid-generated parametric equations x = O.25R-cos0 + 0.75R- cos0/3 and 
y = 0.25R-sin0 - O.75R-sin0/3 where R is the radius of the large circle in the 
hypocycloid. My invention fiirther includes turntable apparatus comprising (a) a 
20 turntable in the shape of a Reuleaux triangle, the turntable having three apexes, a 
top and an underside, and having a width W (b) a gerotor fixed to the underside of 
the turntable, the gerotor having an underside, and (c) a gerotor guide, the gerotor 
being situated within the gerotor guide so that the center of the gerotor revolves 
around the center of the gerotor guide as it is moved within the gerotor guide, the 
25 centers being a distance 0.0773W apart, whereby the apexes of the turntable 
describe a substantially square area as they are turned, the turntable apparatus 
including at least one substantially planar bearing surface for forming a bearing 
interface. My invention also includes a turntable for manual turning, the 
turntable being in the shape of a Reuleaux triangle and having a gerotor attached 
30 thereto, at lest one of the turntable and the gerotor having a substantially planar 
bearing surface thereon. 




